Title: APPARATUS AND METHODS FOR CONTROLLING SONIC 
TREATMENT 

Inventors: James A. Laugharn, Jr. et ai. 

Any Docket No.: BMA-OOSCl 

Attorney for Applicants: Mark L. Betoborodov 

Express Mail Mailing Label No. EV334229348US 

FORMAL DRAWING 
Sheet 1 of II 



1/11 



H CL ^ 

5 i^ilo 




Title: APPARATUS AND METHODS FOR CONTROLLING SONIC 
TREATMENT 

Inventors: James A. Laugham. Jr. et al. 

Atty Docket No.: BMA-005CI 

Attorney for Applicants: Mark L. Betobofodov 

Express Mail Mailing Label No. EV334229348US 

FORMAL DRAWING 
Sheet2of 11 



2/11 




rule: APPARATUS AND METHODS FOR CONTROULING SONIC 
TREATMENT 

Inventors: James A Laugharn, Jr. et al. 

Atty Docket No.: BMA-005C1 

Attorney for Applicants: Mailc L. Beloborodov 

Express Mail Mailing Label No. EV334229348US 

FORMAL DRAWING 
Sheet 3 of 11 



3/11 




Title: APPARATUS AND METHODS FOR CONTROLLING SONIC 
TREATMENT 

Inventors: James A. Laugharn. Jr. elal. 

Atty Docket No.: BMA-OOSCl 

Attorney for Applicants: Mark L. Bebboiodov 

Express Mail Mailing Label No. EV334229348US 

FORMAL DRAWING 
Slieet4of II 



4/11 



LU 

ID 




Title; APPARATUS AND NfETHODS FOR CONTROLLING SONIC 
TREATMENT 

Inventors: James A. Lsugham. Jr. et a!. 

Atty Docket No.: BMA-005CI 

Attorney for Applicants: Marie L. Belobonodov 

Express Mail Mailing Label No. EV334229348US 

FORMAL DRAWING 
SheetSof It 



5/11 




Title: APPARATUS AND METHODS FOR CONTROLLING SONIC 
TREATMENT 

Inventors: James A. Laugham. Jr. etal. 

Atty Docket No.: BMA-005C1 

Attorney for Applicants: Mark L. Beloborodov 

Express Mail Mailing Label No. EV334229348US 

FORMAL DRAWING 
Sheet6ofIl 



6/11 




Title: APPARATUS AND METHODS FOR CONTROLLING SONIC 
TREATMENT 

Inventon: James A. Lattgham, Jr. et at 

Atty Docket No.: BMA^SCI 

Attorney for Applicants: Mark L. Bebborodov 

Express Mail Mailing Label No. EV334229348US 



FORMAL DRAWING 
Sheet 7of 11 



7/11 




O S LU O 

p LU K r- 

CO CO 

o >- g 



GC 
LLI 
O 

—'(/)<. 
< 



GC 

I— ^ 
5 ® 



h- S: Q § 

CO CO z 



< 



O lij 

jJJ S CO 

O Q 

M 
LU 



rule: APPARATUS AND METHODS FOR CONTROLUNG SONIC 
TREATMENT 

Inventors: James A. Laugham, Jr. etaJ. 

Atty Docket No.: BMA^SCI 

Attorney for Applicants: Mark L. Betoborodov 

Express Mail Mailing Label No. EV334229348US 

FORMAL DRAWING 
Sheet 8 of 1 1 



'8/11 



o 
i35 

CO 
LU 
CC 



DC 

o 

CO 

<: 
oc 



croc rZDC - = 
<c<: S^^c — 

>> '7> ^ CO 



CO 



cc 

UJ 



o 
cc 
o 



o 

IS 



o 
o 

a: 

S LU 



CO 



CO 
CO 
LU 

CC 
Ql 

oc 

LLI 

LUCO 

co<j: 

cvjCD 



UJ 

> COO 



LU 

^occoco 

^<tLULU 



I 1— UL. 

C^*^ CO 



—I — " 
E CD 

g ^2 



^ s 

<C LU 

CO f=: 

ZD CO 



oc 



CO 

o 

-O 
COCO 



IS 



i ^ 
o 

V ^ CO 



OUJ 
LUZ 

COO 

CNJ 



ICO 
CO pi 

UUQL. 

U_ LU 
Li- -I- 

..rO 



-}&5 O 
^"2<ot- 



LU 

cc 



UJ 

CEOs' 

^OLU. , 



CO 



oc 



a= oc 
tfd UJ 

i i 



i 



CO 
Q 



ii 

Q_ 



3 

Q_ 



LU 



LU O 



CO 



LLjUJ LU^J-pi ^ 



CO to 



<x:<c 
coco 



SlSoo 
ococc^o 



J-OC 

LU 

LU 
Q. 



CO 
OC 
LU 



<c 
oc 
<c 
o. 

o 

ZD 

o 
o 
<: 



CO 



LU 
LU 



LU 

CO 

LU>COCO 



CCLU=iC0 
LUQ_?5<C 

^meEtu 



CO 
LUO 

SO 



QD 
CO 

o 
o 



oc 
z> 
o 

LU 

o 
o 
cc 

Q. 



^ SLU 
5 ft? 



lU 



LL 



Thle: APPARATUS AND METHODS FOR CONTROLUNO SONIC 
TREATMENT 

Invenlon: James A. Leugharn, Jr. et tzl. 

Atty Docket No.: BMA-OOSC 1 

Attorney for Applicants: Mark L. Bebboiodov 

Express Mail Mailing Label No. EV334229348US 



FORMAL DRAWING 
Sheei9of 11 



O 

a: 

LU 

cn 



uj'<ujOujlu 

>.^::-:z:>->- 



o 
I— 
< 

cr 
o 

Ll_ 
CO 

< 



_J 
<: 

o 

o ^ 

<c ^ 
5 Q 



o 
o 



□I 



LU 



LUUJ 
— 1-J 
CQCO 

IjIjUJUJ 



CQ GQ 
COCO 

<C<C 

ococ 

LULU coco 

cocoujlu 
zd:d>->- 



co^coco 

LU^ 



-UJ O 
>->- z 



Q 
LU 
CO 
CO 
LU 

QZ 
Q<CQ 
LUUJt-CO 
><OCOLUJ 
U-Q-0>- 



'9/11 



CO CO CO CO CO CO 
LUUJ LULU LULU 
>->->->->->- 



COCOCO^ 
LU LULUO 



CO 
LU 



o 

COCOt"<^CO 

OluluD-ujuj 



UJO-LUO 



<: 
o 

o 



CO CO CO ^ COCO 

luujujOlulu 



CO ^ CO CO 

ujOlulu 



CO 



<: 
o 



o 



o 

UJ 

a. 

CO 
LU 

>• 

CO 



o 
o 

i 

cr 

Q. 

S o 

<C rr m 
C£UJQ 

ZCOIXI 

clcolu 

• * UJ 
XMI— 



CO 
CO 

clO> 



3 
cr 



CO 



Q 
CO DC 

oo 

i=LU 
OCL=d 

^ci-I^crcr 
g»-|jjr)0 

Ji=cruJLu^ 



cr 

LU 
CO 



CD 



a: 

LU 

<:CL 

o 

cr 

& 

LU 
LU 



cr 

i 

cr 

LU 

CD 

OC 

o 



^uj cr 
^^ocro 

^CCCOLUO 

=J<CcQOSt: 
^^•xii-cccopO 
^ocr<:oos 

LU 



s 



ocr m 
ociyo 



CO 

S5 



LU 

CC 



CO 

gc 

<: 
x 

CO 

CO 

Olu 
□ccr 



DC 

o 



CD 



O 
LU 



<: 

CC 
LU 

:s 

UJ 



:><LU 



co: 

OCT: 
. . . 1 1 1 - 



lit 



P CLO 



Q 

o 



Title: APPARATUS AND METHODS FOR CONTROLLING SONIC 
TREATMENT 

Inventors: James A. Laugharn, Jr. et at. 

Any Docket No.: BMA-OOSCl 

Attorney for Applicants: Mark L. Beloborodov 

Express Mail Mailing Ubel No. EV334229348US 

FORMAL DRAWING 
Sheet lOof II 



10/11 



LabVIEW PROGRAMMING TASKS 








EXTRACTION 


TRANS- 
FORMATION 


GENERAL 
DISPLAY REVISION LEVEL 
SAFETY INTERLOCKS 
TIME AND DATE STAMP 
STOP FUNCTION 
SAVE CONFIGURATION TO FILE 

OPERATING PARAMETERS 

PROTOCOL 
SAVE DATA TO FILE 

TREATMENT POSTIONS AND 
PROTOCOLS ^ 

TEMPERATURE PROFILE 

ERROR CONDITIONS 
PASSWORD PROTECTION ON VIS 
LOAD CONFIGURATION FROM FILE 
USER SELECTS TREATMENT POSTIONS 


X 
X 

X 

USER CAN RESET DEFAULTS 

X 
X 


X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 


DISPLAY 
USER SELECTABLE TREAMENT 

POSITIONS -GRAPHICAL 
CURRENT STATUS 

TREAMENT POSITION -GRAPHICAL 
CURRENT PROTOCOL 
-VOLTAGE 
-DUTY CYCLE 
ETC 

TIME TO FINISH CURRENT SAMPLE 
SAFETY INTERLOCK STATUS 
SAMPLE TEMPERATURE. GRAPH 
AND CURRENT TEMP 
TIME AND DATE 


X 
X 

BYNAME 

X 
X 


X XXXXXXX X X 


ULTRASONICS 
INI 1 lALIilc lINo 1 riUiviciN i v*^/ 

STOP FUNCTION 

MIX AND TREAT 
FREQUENCY ^ 
VOLTAGE-TREAT 
VOLTAGE-MIX 
PULSELENGTH-TREAT 
PULSELENGTH-MIX 
DEADTIME-MIX>TREAT 
DEADTIME-TREAT>MIX 
TOTAL CYCLES (OR TIME) 

CAVITATION DETECTION 


X 
X 

PREDETERMINED 
PREDETERMINED 
PREDETERMINED 

PREDETERMINED 
PREDETERMINED 


X 
X 

USER PROGRAMMABLE 

X 

X 

X 

X 

X 

X 

X 

X 

OPTIONAL 


POSITIONING 
SETUP AND DIAGNOSTICS 
INITIALIZE STEPPER 

CONTROL BOARD 
CALIBRATE (HOMEV 
CHECK LIMITS (LIMIT SWITCHES) 


X 

X 
X 


X 

X 
X 



FIG. 12 



Tttle: APPARATUS AND METHODS FOR CONTROLLING SONIC 
TREATMENT * ^ 

Inventors: James A. Laugham, Jr. el aL 

Atty Docket No.: BMA-005CI 

Attorney for Applicants: Mark L. Beloborodov 

Express MairMailing Label No. EV334229348US 

FORMAL DRAWING 
Sheet 11 of 11 



11/11 



o 



O 

U- 

z 
< 

DC 



O 
< 

OC 
h- 
X 
LU 



Q 
LU 



LU 

LU 
Q 
LU 
OC 

CL X 



xxxx 



ED 


ED 


QQ 
LULU 




z: 










OC 


OC 


DCCC 


LU 


LU 


LULU 




& 


fcS 


Q 


Q 


QQ 


LU 


LU 


LULU 


OC 


OC 


OCCC 


OL 


Ol 


Q-Q-X 



z 
o 



X X 



<< 
zz 

QQ 
Q_a. 

X XOO 



CO 
CO 

< 
o 



< 

OC 
CD 

o 

DC 

> 

CO 



CO 

z 
o 



z 
o 

CO 

o 

Q. 

Z^ 
Q<LU 



h-CO 

<o 

LU 



zo 

LUZ 



DC CO 



;S5 



<a:DC 

^OO 
Qdcoc 

CL 

I- 
LU 
CO 



CO I- H Or; 

LUlU9b 

LULUH 
CO CO CO 



oo 

LULU 



Qcoco 
< 

OC 
LU 
Q. 
O 



m =C 

Q. m Q_ 

LU O OC 

»- :e CD 

< 
—I 

Q- 
CO 

Q 



LU 

OC 

LU5 

DC ZOO 
LU LUDC 

^oco^ 
2 oco> 

UJ 3UJ< 
H ODCCO 
Q 
DC 
O 
O 
LU 
DC 



LU 

DC 

I- 
< 
DC 
LU 

§e 

Q CO 
CO LU 

o 

CO DC 
CO CL 

^LU 

CO 



o 

UJ 

CD 
< 



LU 

CO 

KUJ 

<CO 
CO -{DC 
m^JlU 

DC X < 
DLlUg 
>-Ziu 

y=o^ 



